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(54) ELECTRIC POWER STEERING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance steering 
feeling in an electric power steering device capable of 
adding auxiliary torque generated in an electric motor to 
a steering system through a belt type transmission 
mechanism. 

SOLUTION: In this electric power steering device 10, 
the auxiliary torque generated in the electric motor 43 in 
accordance with steering torque generated in a steering 
wheel is added to a rack shaft 26 of the steering system 
through the belt type transmission mechanism 44. A 
drive pulley 101 of the belt type transmission mechanism 
is attached to a motor shaft 95 of the electric motor. 
Positions 95b, 95d on both sides in the axial direction of 
the drive pulley in the motor shaft are rotatably 
supported. 
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(57) [£»] 

[HU0 fHft^-^T-^LfcMS&h^^^^l/hS 
^hS^ft««©K167 r — y i o i£fl5tffttfc 0 ^e— * 

«IOd-6««y-y©«D5ri^pi51BB©ffl[«9 5 b, 9 5 d 




HSfFSI^OSSB] 

IWIXm 1 ] 7,7-7 V F;i/-p»^-r **M6 h 

L»W-Xf7'J >^«{cfeV>T, MiBTO* 

- *o*- *«fc wsa^;i/ h j&.&mmmvmii-7- v * 
mwfztt&ic *— *wo?-5jto:/— yow^ 

T*j£tHU ^t6h;U^fc:jSCTTO*-*T«#§£Lfc*i 
S!j h ;l/ ^ h &.&mmm*ft b T Ml B ^ y * 7 :v F 

o*a c t> stcjs crgftt s«£»**«ai«fc:tftttj-r 

[000 1] 

[0002] 30 

rv^^mm-h^m^nx^rc. TO^y-xxry^ 

St>0-c?&3 0 

C0 0 0 3] «8&h;l/^%f5Hlp-rs»jafcbT»±, TO 

h^efM8*S:$&ffl-r£OT\ TO*— £OIBBOiE& 
fitful/ \> CO«OTO^y— Xf7'J>^lt LT 
tt, Mx(Jtl^7-9 4 2 2 6^ rtftS/^-Xf 

[0 0 0 4] ±SBfie*OSWH:R|^«(Da!2Hk:i^*n 
Silt), A77«l7 (#*ttt&«fc:8e«Sftfct>©*5lflj 

bfc 0 JWTIBICo ) }C0^±J&h— ^3^/^— %^Lt 
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• ta*«i7, 9p^cDffl^feunft^steh;i/^-tr>-9-i 
oT'WMWtc^ai-rsiitfcit), tsweh^tttaj-r 

SCtmSo TO«1 lOWfcR^M^^-U 1 
9 tH^jW 9 icmtfcjz&y— V2 0t fc, h 2 
i«:Jf&*£Ci:{c<fct), S^h;i/^fciSCTTO^i l 
ff9t\,1tWBbh>]/9*4&7—V 1 9, ^;Vh2 K ^ 
@7°-'J 2 0cO^g§T'a77*49tc{^to-r§Cf:A<T'$ 

So 

[0 0 0 5] 

O^ftfcj&CT, ^c;l/h 2 l icftm? z^tntmh-? 
So co*£m s /Jvgy°-y l 9^e»TOtSl lOW (* 

« ramuioj tmmvmfwmttm-fZo *-*w 
*^f?^ftt5^«%s^Tfct)tffc, /jvgr— y i 9(c 
»LT^c;vh 2 i :wtsfc*?f sot% bfrf&mgjm 

[0 0 0 6] ?Sfc±fB^3feOfi«Bi± > »H6h;l/^fe:jS 
UTh— '>a^<— X«a7J«7. 9R9 

*J-)\> 6 o^)K^ 5 -yifizM L-T^96*#oi!){t^ 

? nfc A • fcH77*fi 7, 9HOffi*ffeCn^%, JM6h;l/ 

^■fev-y-i oT^m-rso-pfes^p., 
t^Tgnso c©es, to^i lwrnmbfrtitft 

[0007] —73s to^i ion-m-^iias 

ft&OT\ — JUfc^Siia^-V^o.fc d ^^SSe»g|5« 

tejt^TWtt««/h* < , Hwo«*is»*wrso wis 

^•TSTOti 1 1 O^-^W^:, B^Olf *aJE***f 

■r«^i/h2 Her, J±«^WM»^!5' ! *#v^tB77f^9^ca 

^tSCtttSo aoT, TO«1 l«»»Lfc«Sfth 

=Fan#So <ioj;3{c^^5>^iin-5c:i;, -ra 

[0 0 0 8] fCT'*^©!^ TO*— ^T?^ 

l rzmth hjvz h &fcmmm*fr l tx r7 y > 
^{cttitrr s «fc 3 Lfcttift/^y— xf7 y 

[0 0 0 9] 
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[0 0 10] Wft*-*©^— *tt©-3^ SK»y— U 

AM* fci§-&7? o T t , *«KOftto»Jiifc^: 

[0 0 1 1] m$V%2lt s Xf7V>^AyF;H'^ 
LfcSffi) h «r^;l/ h 5£<5»»«*fl-LT ^ <y ^ 7 > 

h ;i/ * fcjs c xmit-r >m<ou c t> 

<E> o 

[0012] jMeh^tejsuTgffc-rsif— 

mm*—* & Zfflh v /u mc^-r z c t 
t5o coi^ati:^^ xf7'J>^A>F;i/%i 

-xf7'j >ygf f(*©^piint Ltt±, usi^e— 



[0013] flWSB3«\ F;l/*«tH«1Ha\ 

m-e#«o Sot, iweh^*te*siifcM!frh;i/**« 

10 iJtTll!lt^lSi^7-Xf 7'J >ygt^jS§tt 
[0 0 14] 

^ei ott, ¥^©x7 : -7v>'y^>'F;i/2 ifrzmm 

ft2 9, 2 9{cMSXx7U^^2 Ofc. C©Xf 

otfr?,%5o ccifi^-x^y^iiio 
l x > f -r ^ ^j- y mmtimwe % % . 

[0 0 15] Xf7'Jy^l2 0(i, Xf7y>^AV 
F;l/2 lteXxTU>^>-v7h2 2&tfift«WI#2 
3, 2 3*ttbTlf— *>«|2 4*»ieU tf^>W 
2 4tc^-y^7'>'Flf-^>*i«2 5^LT7'^« 

2 7, 2 7Mt'^;V2 8, 2 8*^LT^O*»K 
so $12 9, 2 9«raigbfcfe<DT?fe5o 77 ^T^FtT 

So »gt^xf7';yyAVK;V2 

UE»i2 9, 2 9^rJSi6-rSJli:jb^^5o 
[0 0 16] fflffi)h;l/^^«4 Ott, Xf7'J^Ay 
F;l/2 1 {Cjra^.fcXx7 , 'J>'^2 0CD^h;l/^^rh 

40 SP4 2-wwiwi^*«4u cio^jffliM^ca^ayie 

h;l/^(c^;cfcMah;l/^^:«l!; ; e-^4 3T-#i!£U 

4 4Mmc#— ;l/feC4 5^r/rbT^>yi'W2 6tgl 
f S <t d fc L fc fe © T fe S o 
[0 0 17] J!iU:*B»«i-rn«. tf^7-Xf7'J> 

y^Bi oti, ¥i©xf7'jy7*A>K;V2 nci&n^. 

so #|4 4fIflc#-;l/taC4 5*/rLT^-y ^Ifi2 6^C# 
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jtaU C©^y^ffi2 6fc<fcoTiSlt£Ml2 9, 2 95: 

^2 0O^|gh;l/^fc«|&^r— ^ 4 3©*iB&F;l/*«:tt 
totftH&h^tioT, !Me«tt2 9, 2 9££M& 

COO 1 8] a2tt*fgB^{C^^«®)^ r 7-Xx7y>' 
^«B©#«=«J«HTf*Dx IgC^ffiffiLTgt. C© 

* 4 3 *^<}i/>>f 5 1 ©HffiSffifCjftfc.^TK 10 
/N<i7i>>^'5 2MtfKl2A->i;yy5 3©— fl&g®H± 

[0019] mffiftfyicmtfrc?v?$ji2 6« x ^id^ 

H*, 5 * W£»ffl3tt^ 5 5, 5 5 

5? a -Y > F . 5 6, 5 6ii^Xb v'-^ffl^-^Tfe 

20 

[002 0] 03ai2O3-3«»flI^'}, mi 
'n^^ S 2fCh;l/^aj|gB4 K lf^>'$a2 
4, ^V?7>m-*>'mm2 5Z£$LM?2>£t$> 
fC> m 1 >^i?S>f 5 2 0±g|5F,iP^±gP* A-gp 5 7 

T$Z, ¥ 2 4 ©±g|5. S^^SP&tfT^S: 3 ffl 

©*4S6 i — 6 3JtfnsT\3\%&>jmic3m?2 ) t£ : t> 
%%mc&&*m^2 3 (0i#s§) fcjg^-r&x:/^ 

>^-&gP2 4 aX^-irP— ->3^-a-g|52 4 a^^St 30 
U ffii«g|5{i:e^V3 1 5r^bfc^Hf£6T*fei» 0 
[00 2 1] ^yftf^f F6 4H\ ^ -y ^ 3 2 ©S*WJ 
*^7-^W2 6fc^ KgP6 5S:^T, Itffffitffe 
6 6ttfTLXm&X)lh 6 7ictfftcfcf77i'3 2 
£^EE£:#x.T, ^-y ^ 3 2?:lf-^y3 1 tcjf Lfftt 

[0 0 2 2] i:C5T\ H;l/^Uigl4 ia v mffeh 
)V Z icfo C Tmtt % \£ >m 2 4 ©fci U K> Bfttttt 

tctt, F;l/*&fcHSB4 1 ti„ ^t>l2 4<DiaC5 

[0 0 2 3] C<D«fc3*F;l'2'1*fflSe«4 1 fc^* 
>M2 4 ©Sffifc 2 o©K!Mii 0B 1 aaiSK 7 1 Htsm 

•SB2JK2SI7 1, 7 2 ©JTOc mi • 812185317 

1 , 7 2te^iift«ss&**«««teifta-rsttifiBP7 

3 . ^fctjgp 7 3 ©^ttl«^^t±i^lH]8Sgi5 8 0 T*M so 



[0 0 2 4] mi • ^2iil7 1 , 7 2t±, — ^ifiT 

^JffrS&So £©^y*Ste. 5*©^{fcfC*fLT$l 

W2 4©#Mffite£WB*y WtfJBtfLfeN i — F e 
d^T'fe^o ZKD.kSfc^v+Jltt* ±13*16 

2 4 os^ ^c^sw^sns. 

[002 5]ll -^2ISS71, 7 2KM1M 

(1) t^-^->$fi2 4fc, iMef^iaafc:— S©KJ***r 

(2) j&a 1 ms&h 3&mfet%t t fc^pp^ 

(3) C©Si-3fc««"Pt!^i*>«|2 4©^fflffi 
©5^ ^Al •jSA2lHfttfj6A2 •j&A3lfflfc:;*y 
+«Ul*llS-rci:te«fcDx *v3r»*»SJS:Smi -^2 
&5M7 1 , 7 2 

(4) ^te, h;l/^*BStVTlf-*y«|2 4 0fi!)«« 

COi'McLT, mi • S2IS17 1, 72&C5WC 
[0 0 2 6] «ffla5 7 3tt. mi -I2«S17 1, 7 

2%^H-r«<fc-5fclS:^fct>©i?fe5o a**Wta±, ^ 
a§P7 3«, ¥-*Z^&2 4*fflLfc1Bf:K©=i-iVl/s!?e 

^7 4t. =U)V&\*>7 Aicm^tcmi ^mvu/j 

K#*n-r;l/7 5AMff(C^2^VW-l'K#t3'f 
;P7 5Bt, mi •f2#SVW'('h*iS3^W5 
A, 7 5 B©fflH*H3«St^— ;bFJf/Vy*3 — 2^7 

5 A©Ct^r r*i3^7 5 AJ H2#IV 

w-r F#*3-r;i/7 5 B©ci:5r rm2 n-r/w 5 

BJ fcf3„ 

[0 0 2 7] m 1 n-T;l/7 5 A«, tf^ t^H2 4©^ 
JBffl*»6«/jN©ffiHR*^LT. miS^SM7 1 ©««@ 

Brt»cie»r*c:tT?, mi^siK7 ltciMeh;!/^** 

^ft-T^o m2n-<;l/7 5Bfi, tf— ^>i2 4©^ 
I^e.f^OSB^tbT, S2«li7 2©SS^|sIgS 

[0 0 2 8] 0 4{i*?iifC^5 h;l/^^HiSfi©[Hj^ 

c©h;i/^^tB^gcDa7 t j[iif^gi58 ot±, m 

1 IsJg&gP8 0 AS.t>*m2(Hl^g|58 0 B £iftB§§8 6 t© 
[0 0 2 9] Sl@Sa58 0A(±, ^13^7 5 A £ 



fiiafil-S©SSt8 1 Afc*fiM»ttLfelt5!llHlR8 2 
Afc, 3SS«E«EE««&S8 3 A3(p6jflSiK[«ffi*BJiDU £ 
1 3-01/7 5 AO-YVlf— ^yX^fk^r^WEfc^ 

«bttaW7 3©^l©*ttJffl|#i:LT9lttIU C©3£ 

[0 0 3 0] m 2 lel^gP 8 0 Btt. ±EWl IUSSg|58 0 

-5£©fiM8 1 Bi:%it^Jg^LfcttMH|g§8 2 BtC, 
£8&«EE«*SiK 8 3 B ^SSfmS^WtD U ^23^ 

;i/7 5 bo-t >tr-^>x©«fb*SE»WE»ca»bift 

<D«Uii^m*-K8 4 BT'^Lfc^c. n— si 
J friz 8 5 BT?y--rX©^*^lftSJMEE©«lfcb«^ 

[0 0 3 1] itffiSg8 6tt, mi 08SSP8 0 ARtfSg2 
lalH«P8 0B^6©««ai«#©iS*«MBU 

43 x u£?!J|hIKS 8 2 A, 8 2Btm-F8 4A, 84 

85A, 8 5Btt, fiSt8 8t3yf^8 9 

[00 32] _h^©J; ^ {C^S^tftt-^nftS! 1 • 

7 1 te*c^«SS»**SB l a>f;W 5 Afcr^ffl-r^ 
£ fc x 2 ft^H 7 2 2 3^ 

;l/7 5BICTttlit-5C^T*, \£=.*z4&2 4tcftmir 

•r*te^. t:-*>«2 4{cf^ffl-rsi*ieh;i/^fcjsi: 
rigi • jB2ft£H7i. 7 2©aa**^{fcu c© 

tt©Il 'I23^75A, 7 5 BfCfett^-r^tf 

— #>x<omftxmjjmBm 8 o fc-o&a-r s c £ x\ 
amfeh;i/^©^r[fiii: ^^©ffit^ttj-r^ 

[00 3 3] H 5 tt*«iP3fc:«S/N* •yy? 

mm=t-z, ^KY&mmm, ;i4acHt>© 

Vfc(D7^Z/i?5 2 a(C|g2''N^^>'^5 3©— *ffi©7^ 

[0 0 3 4] WMi^—ZA 3 It, — — X 9 1 fc, 
^-*^-X9 lCMPBP^S^Uy K9 2 fc % * 
y-X 9 1 rtfc«-&Lfctttt©7**XT--* 9 3 
T^Xx-^ 3©F*3gi5{CgBBLfc-Y>^n-^9 4 

-O-^-D— #9 4 t— {*©*— ^#9 5i:^?,3S: 
3, ^^n-^SltiSliy^i/UX^-^Tfe^o 

[0 0 3 5] t-^W9 5tt, 7 7^12 6fc¥fffc:B 
BLfc@fe«iT-;fcoT, £ffi;fcflf©fijKaB9 5 atfS!l«fi 
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S9 ^y-X9 1 T?EHEgft*c3S*3 

n s $bm^&fp<D<$fflffi9 5 btfS2||S9 7^LT 
U 7 K9 2 -eEH6gftfc:3S*£n, 'J y K 9 2 fr&9ttr 
CH©ft75Fia) ^fitffc3gfiff»*ffl*«5 9 5 ci:L 
fc, WTJlft^-So C©*— ?W9 5tt, mi«§9 6 

ffiCfte»2«K9 7»C«toT«C«F^©»»^ffllW«n 
SChfc&So ^1 -Si 2*4^9 6, 9 7ta, 

7>;y yv©*^ 1 5 w«t*& s o y >y K 9 2 ^ — & 

X9 1 {C4?;l/h 9 8T*ihi6fct©-efei lo 
io C003 6] ^;i/h5£e»«#M 4tt, ^-*«i9 5£ 

IXWtfc/hS©lg»J7 P — y 1 0 1 t, ;WaC4 5© 

t-yM l 3tc— Wc^^ttSXttttfc*!!©^:/— 

y i 0 2t, cneMBB-flaft^-y 1 o 1, 1021a 

t»ttM;l/M0 3i:frP.a«, c©«t-5^;l/h^ 

e»ti* 4 4 ti, mm'E-f 4 3 ©me^Mji-r s c t 

-?b;l/y£rlfLT#-;MaD4 5 fcgig-r^ ^jS««. 

[0 0 3 7] *-;^C4 5tt, •yy y-ftt2 6fcj£/£L 
fcteCgp CJaCP) lilt, £&©#— ;H 1 2'-- 

20 (•••t±*»*^-ro j-^tirICc ) fecgpi 1 nc 

#-/M 1 2—*tAlsXt&ttft1t9mW&<Di-y h 1 
1 3t. ^645^-^7 M*T?fcS„ C ©#-;!/ 

feC4 5tt, TO^r-^4 3©1fSfth;l/^^ ^--y h 1 
1 3#>£#— ;H 1 2---^LTfeCSPl 1 

tSfeOT'So^ t>y M 1 3 ©fe UfltCfi&g&fcaijt 

Lfc^-;H 1 2-i!)'0/T^afa-/rt^Iot| 

[0 0 3 8] $lM^y^5 2{±— ffigPfc^— 
so lR$ftg|3l 1 4%H*tcML> C©#— ;l/fcUlRiW»i 
1 4tcWSl 1 5^Ltt7 h 1 1 3^. ^ 1 
> ^* 5 2 fc*tr §W^|pJ-\©^»j^r^JbfiO[H]$ERrtg 
tc^Lfc*>©T'fe«o WSl 1 5«te^0«^T*fe 
So 116, 117ttD^X^'Ja-m, 
[0 0 3 9] TO^e— *M 3#R£Lfc»B&Wl/*tt N 
^—^169 5->ig»)7 p — y 1 0 1 ^^C;l/h 1 0 3-»^») 

^— 'J 1 0 h 1 1 3^— ;P 1 1 2 

SP1 l l©fiH8T?^y^«2 6fcet>So C©<t^{<:L 
T, MS&h;l/^^rX^Xb (^y ^ffi2 6^©ffi^j) 
40 1^177 7^2 6ICffW5Ct^f 5„ 

[0040] *mmz. sos^mmy—v 

l o l (DWftfamW<Di&W*mW>!tiZl£3L : ftLrcCt%: 
l&Wlt-r&o mfc&SlClt, ^W9 5©-5^tti77gi5 9 

5 cicmmy-v 1 o 1 zmttvrz. zzia,^ mti^ 

9 5 c<V9c1&fr9 5 d^3l4Sl 2 1 ^LT7"7 
^ry h 1 2 2-p|aW6gate:3a*u C©^^^ry h l 2 
2^'J y K9 2»c#;l/h l 2 3 fCTIRfvfWfco C©<t^ 

(clt, ^—^$49 5<D5-%mmy— y 1 o i©$fl73[o] 

PSfll©fflB*, ^2$fiS9 7&th*m3$^l 2 1 T-EKte 
so RTsgfC^-rSCtA^T^-So ^3¥ftSl 2 ltt, Jj?- 



[00 4 1] £#9 5©?^ W3fo-f— U 1 0 1 © 
BfA*Ci:^Tf#* 0 CcD*£JH, ^— *W9 5fC*^ 

fcft^wjw-rsci:^ sra&:/— y i o i test-rs^b w 

^»ii4 4Mt;(c^-;l/fei;4 5^LT, Xf7 

[0 0 4 2] 2£fCti:, ';7K9 2^2A>)i;^5 
3 CD— SfgcD 77>i^5 3a tc#;l/ h 9 9 X-Mttt Z^t 
X\ WRj^-— # 4 3^t/n>>v^V^ 5 1 fc— < pmtcMM&f 20 
3CW ( T'?5o ±^<DJ;-5(C. 7^ fry Y 1 2 2 Itft 
4 3 fc— f*69fc9«tfW-T**o h 9 9 *m 
tbX^Oi?y-?5 1 fc^UTUft^— ^ 4 3i£^®.2*t 

T-Wh 1 0 3cD5St)S^IS»Lfci:fr^ y^y? 
h 1 2 2Mm:^3ttf 1 2 1 £fc|iiUff#fcgffi5*J-3c: 

[0043] i6 i±*mmc{%z>^ h ^e»fs«ji t> 

y M 2 2 -<;1/ h 1 0 3 ©;!/— ^rt^rffl y x 5fc3£{c 
£ 3 3tt« 1 2 1 ^©Itfc C t ^r^-To 30 
[0 0 4 4] ±mmi&<DWM' < i r 7— 7.7-7 V y^igl 

>l/*tttH*«4 l?lftajLT*lieh;l/*K:£SW-;5«fc-5 
fcLfc<DT\ ^^>li2 4^r x hfrZAfiMilhJl't' 

[0045] ccD^m, wm^-z 4 3 

[0 0 4 6] $e,(c{±, h;l/*&ffigB4 1 tTn^- 

>W2 4 cDfe UTffiftf *flH®tt»*«flOT so 
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fcfcffi-rsffis^ffigB-egi^LfccDT?, 
^4?^TSirr«ii/^-x f7 v yygg 1 ocd 

[0 0 4 7] SfiteSfc, If— *>«2 4©gBBia?i£ 
«Tf±atet5feoT«®S7 1, 7 2*»y, cnt3.<D 
i^^SI 7 1,72 <DflgiB&m«ffttfjffi 7 3 (CT^tti-r 3 
<fc 5 fc Lfc«Si5fcHiBB*x jMg h ;l^»fi 4 1 £ L 

tt*l^o <KDfctb. ¥-*Z/m2 4i:LTitt69W 

[0 0 4 8] &i3, ±IH*fgB^(D||^cDJF^{cfet,>T, 

h ftfsnmm* 4 ^trxf7 y ^120 icnmt 

S^Tfentf«fc<, v-y ^#2 6{c{^ta-rS«fig(Dftfi 

Tt>«fcl,\, ^CD*^-©^— *ffl9 5 fcfciu MS^cDa^ 
[0 0 4 9] 

y-y cD$fi75(olMffliJcDffiB^[i«Eqrfig(c^-r 3 1 1 
T% t-^Wie rpoiB3EJ$tf oj ^|i]^cDft(ffl!ltt^{>f 

fcT, SfStEcDfr^ftf t)^©^— ^f|tt«fc!3t>, fttf»J14 
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